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(57) Abstract 



The present invention con- 
cerns the method of forming a ve- 
hicle wheel rim section (5) from 
rolled sheet metal (2). In an- 
other aspect, the invention con- 
cerns a vehicle wheel rim sec- 
tion (5) constructed using the 
method. The invention is appli- 
cable to the manufacture of vehi- 
cle wheels having a rim section 
and a separate hub or centre. The 
method involves rolling the sheet 
metal (1) into a circular form (2), 
and friction welding the edges (3) 
of the circular form together to 
make a pre-form cylinder. 
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VEHICLE WHEEL RIM SECTION 

Technical Field 

The present invention concerns the method of forming a vehicle wheel 
rim section from rolled sheet metal. 

In another aspect, the invention concerns a vehicle wheel rim section 
constructed using the method. The invention is applicable to the 
manufacture of vehicle wheels having a rim section and a separate hub or 
centre. 

Background Art 

The friction stir welding process has recently been developed, and is 
described in WO 93/10935. This document describes how workpieces are 
joined by plasticising and then consolidating the material about a joint line. 
This is achieved by a rotating tool which comprises a pin and a shoulder. 
The pin is inserted in the joint so that the shoulder touches either side of the 
joint. The pin and shoulder are then rotated so that friction between them 
and the work pieces plasticises the metal around the pin. The pin is moved 
forward along the joint line and the plasticised material behind the pin 
consolidates and cools. 

Summary of the Invention 

A first aspect of the invention is a method of forming a vehicle wheel 
rim section, the method including the steps of: 

rolling the sheet metal into a circular form; and 

friction welding the edges of the circular form together to make a pre- 
form cylinder. 

There are a number of advantages of friction stir welding that make it 
particularly suitable for this purpose. For instance, the process is quiet, uses 
little energy and can be performed on relatively inexpensive machines. 

After extensive research it has been found that the post-weld 
formability of the joints in the pre-form cylinders allows subsequent 
formation of the wheel rim shape without significant loss of strength. Most 
welded joints exhibit very different formability characteristics when 
compared to the parent metal, and many will crack if subjected to extensive 
working or stretching. Friction stir welding has been found to give good 
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performance in this regard. The appearance and colour matching of the weld 
zone to the unwelded portion of the rim have also been found to be highly 
satisfactory. A good initial appearance is improved during forming to the 
point that, except for a slight colour variation compared with the unwelded 
5 metal, the weld is almost undetectable. Even this colour variation disappears 
when the rim is given a light polish. 

Further steps in the method of forming the wheel rim may include 
forming the pre-form cylinder into the desired rim profile. Also, a heat 
treatment process, such as a solution and precipitation treatment, may also 
10 be employed to achieve the required temper. 

A second aspect of the invention is a vehicle wheel rim section 
including a rim section made according to the process. 

The rim section may be bolted to a cast wheel centre and outside rim 
to form a three piece wheel. 

15 A third aspect of the invention is a vehicle wheel made according to 

the process. 

The sheet metal, and therefore the pre-form cylinder, may have a 
length sufficient to construct one vehicle rim section, or it may 
advantageously be in the form of a longer cylinder which is parted to form 

20 several individual rim sections. The advantage of forming the longer 
cylinder first is that the beginning and end of the welded seam can be 
discarded and so do not interfere with the finished result 

In one example of the invention, a sheet of aluminium alloy 6061 in 
the fully annealed 0 temper was rolled into a circular form, and then friction 

25 stir welded into a pre-form cylinder. A purpose-built machine was used to 
make the friction stir welded joint. After the joint was formed the welded 
joint did not require any cleaning up. The material was subsequently formed 
into the required profile in 0 temper, and then subjected to heat treatment to 
achieve the required T6 temper. The rim section was then bolted to a cast 

30 wheel centre and to an outside rim to form a three piece wheel. This wheel 
performed well when subjected to a radial fatigue test on a roller machine. 

The rim may also be made from other metals and alloys including steel 
and titanium. 
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Brief Description of the Drawings 

An example of the invention will now be described with reference to 
the accompanying drawings, in which: 

Figure 1 is a pictorial view of a sheet of aluminium; 

Figure 2 is a pictorial view of the sheet aluminium of Figure 1 after it 
has been rolled into a circular form; 

Figure 3 is a pictorial view of a section that has been parted from the 
cylinder; 

Figure 4 is a pictorial view of a rim section after it has been formed 
from the section of Figure 3; and 

Figure 5 is a pictorial view of the rim section connected in to a wheel. 

Detailed Description of the Best Mode of the Invention 

Referring first to Figure 1 a sheet 1 of aluminium alloy 6061 in the 
fully annealed 0 temper is rolled into a circular form 2, as shown in Figure 2. 
The metal is then friction stir welded along the seam 3 to make a pre-form 
cylinder. A purpose-built machine is used to make the friction stir welded 
joint. After the joint was formed the welded joint did not require any 
cleaning up. 

A section 4 is then parted from the pre-form cylinder, as shown in 
Figure 3. The section 4 is subsequently formed into the required profile 5, as 
shown in Figure 4, while the aluminium remains in 0 temper. 

The rim section 5 is then subjected to heat treatment to achieve the 
required T6 temper. The rim section 5 is then bolted to a cast wheel centre 6 
and to an outside rim 7 to form a three piece wheel 8, as shown in Figure 5. 
This wheel 8 performed well when subjected to a radial fatigue test on a 
roller machine. 

Although the invention has been described with reference to a 
particular example it should be appreciated that many variations are 
possible, and that many different wheels may be produced. For example, 
many other alloys and metals may be employed in the construction of wheels 
using the method. 
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It will be appreciated by persons skilled in the art that numerous 
variations and/or modifications may be made to the invention as shown in 
the specific embodiments without departing from the spirit or scope of the 
5 invention as broadly described. The present embodiments are, therefore, to 
be considered in all respects as illustrative and not restrictive. 
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CLAIMS: 

1. A method of forming a vehicle wheel rim section, the method 
including the steps of: 

rolling the sheet metal into a circular form; and 
5 friction welding the edges of the circular form together to make a pre- 

form cylinder. 

2. A method according to claim 1, including the further step of post-weld 
forming the cylinder. 

3. A method according to claim 2, where the post-weld forming includes 
10 forming the pre-form cylinder into a desired rim profile. 

4. A method according to claim 2 or 3, where a heat treatment process is 
also employed to achieve the required temper. 

5. A method according to claim 4, where the heat treatment process is a 
solution and precipitation treatment. 

15 6. A method according to claim 1, where the sheet metal, and therefore 
the pre-form cylinder, has a length sufficient to construct one vehicle rim 
section. 

7. A method according to claim 1, comprising the further step of parting 
the pre-form cylinder into several individual rim sections. 
20 8. A method according to claim 1, where the sheet metal is aluminium 
alloy 6061 in the fully annealed 0 temper, and the pre-form cylinder is 
subsequently formed into the required rim section profile in 0 temper. 

9. A method according to claim 8, comprising the further step of 
subjecting the rim section to heat treatment to achieve the required T6 

25 temper. 

10. A method according to any preceding claim, comprising the further 
step of bolting the rim section to a cast wheel centre and to an outside rim to 
form a three piece wheel. 

11. A vehicle wheel rim section made according to the process of any one 
30 of claims 1 to 9. 

12. A vehicle wheel made according to the process of claim 10. 
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